Role of p38 mitogen-activated protein kinase pathway on renal failure in the infant rat after burn injury.
The p38 mitogen-activated protein kinase (MAPK) pathway is a proinflammatory signal transduction pathway for the production of cytokines and cellular response to stress, such as bacterial LPS or ischemia. We examined the effects of FR167653, a specific inhibitor of p38 MAPK, to explore the relationship between intestinal barrier damage and remote renal dysfunction. Immunohistochemical data showed the accumulation of neutrophils in the intestine after burn, and a horseradish peroxidase (HRP) tracer experiment showed burn-induced intestinal barrier damage. Our quantitative bacterial culture data demonstrated that viable bacteria reached the remote organs after burn and prevented the invading viable bacteria from using FR167653. Western blotting identified increased phosphorylation of p38 MAPK in the kidney after burn, and it may also have shown the possibility that endotoxin associated with the bacterial translocation enhances the activation of the p38 MAPK pathway. We blocked the intestinal barrier damage using FR167653, which resulted in reduced neutrophils in the intestine. FR167653 also prevented the increased phosphorylation of p38 MAPK in the kidney, which resulted in reduced neutrophils in the glomerulus and the reduction of tumor necrosis factor (TNF)-alpha and interleukin (IL)-1 beta mRNA in the kidneys, and, finally, prevented burn-induced renal failure. This study provides evidence for the hypothesis that the p38 MAPK pathway controls inflammatory mediators and not only improves intestinal function but also reduces remote renal failure after burn. We identified the pathophysiologic role of the p38 MAPK pathway in the development of renal failure after burn.